The popular colorimetric assay for urinary 5-hydroxyindole-3-acetic acid based on the reaction with 1-nitroso-2-naphthol has been criticized for lack of specificity. Goldenberg (Gun. Chem. 19: 38-44, 1973) proposed a modification of this method, in which 2-mercaptoethanol is used to discharge unwanted chromophores.
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The popular colorimetric assay for urinary 5-hydroxyindole-3-acetic acid based on the reaction with 1-nitroso-2-naphthol has been criticized for lack of specificity. Goldenberg (Gun. Chem. 19: 38-44, 1973 ) proposed a modification of this method, in which 2-mercaptoethanol is used to discharge unwanted chromophores.
We compared results by both the unmodified and modified colonmetric methods with those by a 'high-performance" liquid-chromatographic method, with fluorometnic detection. Agreement among all three assays was excellent in the range of 50 to 600 mg/24 h, but there were considerable differences in the range 0 to 30 mg/24 h between results by the unmodified colonimetnic assay and the other two. In this range, results by the modified assay (y) correlated well with those by the chromatographic method (x), although the values were slightly lower (y = 0.85x + 0.11, r = 0.9303). Using the modified colorimetric assay to analyze 40 normal specimens, we defined a normal range of 0 to 6 mg/24 h. We recommend the modified colonmetric assay for use in the high-volume laboratory and either this assay or the liquid-chromatographic method for the smaller laboratory. the assay for urinary 5-hydroxyindole-3-acetic acid (5-HIAA) and described a colorimetric method that is now widely used. Unfortunately, this method is subject to interference from several drugs, and some 5-HIAA is lost during the procedure (2, 3 we routinely use the 1-nitroso-2-naphthol reaction to assay for 5-HIAA in urine. We find this method, with modification (8) , to be sensitive and fast enough for us to assay the 10 to 20 samples per day that we routinely process.
Because of the question of interference, however, we under-took to assess the usefulness of incorporating 2-mercaptoethanol into the reaction. An HPLC method was also developed as a procedure for comparison with both the unmodified and 2-mercaptoethanol-modified nitrosonaphthol methods.
Materials and Methods

Colorimetric Assays
Twenty-four-hour urine specimens, collectedwith 50 mL of an equivolume mixture of acetic acid and water as preservative, were adjusted to pH 3.0 before assay. Our routine colorimetric assay was essentially that of Udenfriend et al. 
Results
Analytical Variables
Using control pool samples, we found the reproducibility of the 2-mercaptoethanol-modified colorimetric assay to be similar to the unmodified procedure. The between-run CV was 3.9% (X = 4.04 mg/L, n = 25), which compares favorably with within-run and between-run CV's for the HPLC method (X = 3.6 mg/L) of 5.0% (n = 10) and 8.7% (n = 10), and the between-run CV for the unmodified colorimetric assay of 4.5% (X = 3.5 mg/L, n = 30).
For analytical recovery studies we used the HPLC method. The standard curve for the HPLC method was linear up to at least 20 mg/L (Figure 1 ). Peak-height ratios for the standards were constant from day to day when aqueous 5-HIAA standards were used. Under the chromatographic conditions described, 5-HIAA, 5-hydroxyindole-2-carhoxylic acid, and other interfering peaks were separated in less than 8 mm per sample (Figure 1, inset) .
Method Comparison
We compared values for 45 specimens, in the range of 0 to 30 mg/24 h, as assayed by both the 2-mercaptoethanol-modified (x) and the unmodified (y) colorimetric assays. The least-squares regression equation representing these points is y = 1.22x + 4.5 (r = 0.4380). There is considerable disparity between the results obtained by the two methods, especially in the lower range. When 26 specimens in the 50 to 600 mg/24 h range were compared by the two colorimetric assays, there was excellent agreement.
The least squares regression equation is y = 0.965x + 10.16 (r = 0.9908).
We also compared values obtained by unmodified colonmetric assay (y) and HPLC assay (x), for the same experiments as above, in the 0 to 30 mg/24 h range. This scattergram looks very similar to that described above, with least squares regression analysis again indicating poor correlation: y = 0.69x + 6.92 (r = 0.2955, n = 46).As was the case when we compared the two colorimetric assays, a comparison of the results from the HPLC and unmodified colorimetric assay for samples ranging from 50 to 600 mg/24 h gave a much better correlation, The regression line was y = 0.85x + 33.3 (r = 0.9417, n = 14).
A comparison of the 2-mercaptoethanol-modified colonmetric assay and the HPLC assay revealed a different relationship from that seen in the two previous comparisons. Not only was the correlation between these two assays good in the broad range of 50 to 600 mg/24 h (y = 0.84x + 29.99, r = 0.9451, n = 13) but, as shown in Figure 2 , the correlation was also quite good in the 0 to 30 mg/24 h range. The linear regression line, based on results obtained for the same specimens used in the two previous comparisons was represented by the equationy = 0.85x + 0.11 (r = 0.9303, n = 44).
One specimen (marked with an asterisk in Figure 2) 
Discussion
When the unmodified and 2-mercaptoethanol-modified assays are compared, assuming the values generated by the modified assay to be correct, interference may range from slight to substantial.
An alternative interpretation of the data, however, is that 2-mencaptoethanol may interfere with the color formation. The data for the modified and unmodified assays in the high range argue against this; correlation was excellent. This is most likely because all of these samples had to be diluted before assay: in doing so we were diluting the interfering substance, thereby enhancing the opportunity for correct color to form. Because the amount of 2-mercaptoethanol remained the same in all assays, it is unlikely that it was the cause of the discrepancy in the results in the low range.
Comparison of the colonimetnic assays with the HPLC assay also supports the contention that the unmodified assay suffers from considerable interference, while the modified assay does not.
Finally, the colorimetric assay, even with the modification, is much faster than the HPLC method for a large batch of samples, about 150 mm vs 250 mm for a 20-sample batch.
In summary, we conclude that the 2-mercaptoethanol modification proposed by Goldenberg does in fact correct for much of the interference commonly seen in the colorimetric assay for 5-HIAA in urine, and for the high-volume laboratory would be the method of choice. For smaller laboratories, either the modified colonimetric assay or the HPLC assay, as outlined here, would be acceptable.
